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FOREWORD. 


HE increase in the incidence of meningococcal meningitis during 

the early part of 1940 gave rise to some anxiety but it also gave an 
opportunity of appraising the efficacy of some of the new sulphonamide 
drugs in the treatment of this infection. These drugs had been 
dramatically successful in many infectious diseases, and even in 
meningococcal meningitis it was known that they effectively reduced 
the fatality rate. But new and improved forms of sulphonamide made 
their appearance in the therapeutic world in such rapid succession 
that it became difficult to keep abreast of the new discoveries or, at 
any rate, to test accurately their effects. The Memorandum of the 
Medical Research Council on the “‘ Use of Sulphonamides’”’ was a 
timely and authentic publication on the subject, for there is a general 
‘feeling among experts that this form of they is in danger of being 
misused, even abused. 

This Report is an attempt to evaluate the relative efficiency of some 
of the best known members of the group in the treatment of menin- 
gococcal meningitis. Certain hospitals were chosen for the enquiry, 
and the Report includes an analysis of all the cases accepted by these 
hospitals from the 1st January 1936. Sulphonamide therapy had 
scarcely been applied before 1938 so that it is possible to compare 
results of treatment in the pre-sulphonamide days with those when 
sulphonamide treatment was available. 

It is hoped that the results of this enquiry will be helpful to those 
working in the same field and that they may possibly be of general 
guidance in the treatment of this dangerous infectious disease. 
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Introductory 
SCOPE OF THE SURVEY 


ARLY in 1940, when it was evident that an exceptionally large epidemic of 
cerebro-spinal fever was occurring in Great Britain, the Infectious Diseases 
Sub-Committee of the Scientific Advisory Committee to the Department of Health 
for Scotland.considered that the opportunity presented itself for a detailed assess- 
ment of the recent history of the disease in Scotland, especially in view of the 
advances in treatment. A working sub-committee was formed, and the decision 
made that every case from the beginning of 1936 to the end of 1941, admitted to 
and accepted by the infectious disease hospitals of Edinburgh, Glasgow (Belvidere, 
Knightswood and Ruchill), Dundee, Aberdeen City and Lanark County (County 
Hospital) should be summarised on an agreed record card ; 2223 cards, representing 
all accepted cases in the participating hospitals, have been completed. The records 
are of about 40 per cent. of all cases (civilian and service) notified in Scotland in 
1936-41. The population of the areas directly served by the hospitals is about 
45 per cent. of the population of Scotland. 

Each patient’s record started with the usual data on admission and proceeded 
through diagnostic puncture, blood culture, details of treatment with antitoxin, 
serum, sulphonamide compounds, parenteral fluids, etc., to drug concentrations, 
drug intolerances, duration of primary pyrexia, complications, number of days in 
hospital, result and post-mortem findings ; with some subsidiary data. Some of 
these procedures or investigations had been carried out only in certain hospitals. 
On careful consideration, it was decided not to attempt a grading of clinical 
severity on admission, but rather to try to assess, by the results, the relative 
weights of more measurable factors in determining prognosis. Through facilities 
generously provided by the Department of Health for Scotland, the original data 
were coded and transferred to punched cards for machine tabulation. 

So considerable is the total information that the Sub-committee have decided 


A* 3 


to summarise and discuss some of the results in this preliminary report; it is 
hoped to publish a more detailed report later. Meantime, this report gives a 
simpler, possibly clearer, picture of the disease during the six years studied. To 
conform to a now common practice, deaths within 24 hours of admission have 
been separated from those 24 hours or more after admission, which gives a rough 
indication of those patients who died before they could receive the full benefit of 
specialised treatment (which included few sulphonamide drugs in the first two 
years of the survey). A deliberate selection has been made of the criteria by 
which the cases have been judged in this first report. 


Historical 


RECORDS FOR FORT YYEARS 


The recorded history of cerebro-spinal fever in Scotland goes back about 
forty years. Mary Local Authorities made the disease notifiable in their areas 
from 1905 onwards, though notification was not enforced by legislation until 1933. 
During the period 1906-14, the then Local Government Board ran a concurrent 
system of “ intimation’ which provided more detailed information than did the 
notification returns. Notified cases have shown four peaks, with maxima of 
2115 in 1907, 409 in 1915 and 1931, and 2580 in 1940. The decline after each 
maximum has been slow, taking three years or so to reach inter-epidemic level. 
Judgment of this level is complicated by the fact that the inter-epidemic prevalence 
has been steadily increasing ; whereas there were, on the average, only 70 notifica- 
tions yearly in 1911-14, there were never less than 200 yearly in 1929-39. Reasons 
for the trend are not sought in this summary, though several will suggest themselves. 

The secular changes in notifications can be further studied by data derived 
from the weekly returns of infectious disease. These returns do not give as 
complete information as is desirable over the whole period, having been started 
in 1923 for the larger areas only and extended to the whole country in 1930. For 
the period 1923-42, the first quarters accounted for 32:4 per cent. of annual 
notifications ; the succeeding quarters providing 30-7, 19-0 and 17-9 per cent. 
» respectively. Individual weeks in the period 1931-39 gave a highest median value 
of 14 in the second week of the year, and a lowest median of 4 in the forty-first week 
of the year. The age groups of notified cases are available for 1912-41. Of 10,532 
notifications, 2005 (19-0 per cent.) were under 1, 4742 (44-9 per cent.) under 5, 
6972 (66:0 per cent.) under 15, and 10,477 (99-3 per cent.) under 65. Sub- 
divisions of these total figures into rural and urban areas and into years of high 
and lower prevalence show differences which need not be detailed here, except 
to mention that the burgh totals for this period show an even greater preponderance 
of infants and young persons, the percentages in the above age groups being 23-0, 
50-1, 69-3 and 99-4. This contrast is given only as a rough guide, as the number 
of burghs included in the totals underwent a large change in 1930. Contrast may 
also be made with the 45:5 per cent. of patients under 15 in the recent English 
survey of hospital cases (Beeson and Westerman, 1943). 3 

It is not intended to discuss mortality in detail. Information similar to that 
outlined for notifications is available, with the further advantages that sex is 
entered in the death returns and that fineness of age grouping, continuity, and 
completeness of records are greater. Nominal fatality rates can be calculated from 
notifications and deaths, but confidence in their accuracy cannot be great, at least 
for earlier years, when it is appreciated that deaths exceeded notifications in 1912, 
1913 and 1920. The “ intimated ” cases in 1907-14 had a fatality rate of 76-7 per 
cent. Certified deaths, as a percentage of notifications, showed the following 
change in the decade 1932-41: 59-6 per cent., 56-9 per cent., 56:2 per cent., 
49-0 per cent., 52:5 per cent., 50-3 per cent., 34-1 per.cent., 20-1 per cent., 18-7 per 
cent., 17:8 per cent. The change in 1938 is evident.’ 
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Taking the years 1907, 1908 and 1912-37, which precede this change in nominal 
fatality rates, the “ intimated ” cases in 1907 and 1908 were tabulated in appendix ~ 
tables, by age groups, in the Annual Reports of the Local Government Board for 
Scotland. ‘The combined tables show fatality rates of 90-4 per cent. at ages under 
1, 85-3 per cent. at 1-5, 75-6 per cent. at 6-15 and 74-0 per cent. at 16-50. On. 
a basis of notified cases and certified deaths in 1912-37, the fatality rates for 
roughly comparable age groups are 88-4 per cent. at ages under [, 41-6: per cent. 
at 1-4, 57-9 per cent. at 5-14, 68-9 per cent. at 15-64 (and 91 per cent. at age 65 
or over). The percentage of male deaths over the main period studied (1906-41) 
was 57:3, with a maximum of 67:8 per cent. in the age group 15-24 and a minimum 
of 52-1 in the age group 5-9. 


Results: 1 
PERIOD AND TREATMENT 


The distribution of the observed cases during the period 1935-42 was as 
follows :— 


Year No. of Cases Year No. of Cases 
1935 12 130 100 
1936 99 1940 1005 
1937 120 1941 763 
1938 110 1942 i 4. 


(The enquiry period dates from 1936 to 1941: the small numbers in 1935 and 

1942 are entirely due to the inclusion in the records of a few cases admitted late 

in 1935 or early in 1942.) ‘Those cases have been divided into seven treatment 
groups as shown in Table I. 


TABLE I 


RESULTS OF DIFFERENT METHODS OF TREATMENT IN 2223 CASES OF 
MENINGOcocCcAL MENINGITIS 


DEATHS FATALITY RATES 





METHOD OF TOTAL Tora |————____—__- 
"TREATMENT Cases | RECOVERIES | Under | After | Under | After Foul 
24 hrs. | 24 hrs. | 24 hrs. | 24 hrs. | 40t@ 
Group 1 
No serum or drug . i 1 9 2 — — — 
Group 2 
Serum or Antitoxin 199 96 8 95 4-02 4E74\ 51765 | 
Group 3 
Sulphanilamide 5 128 116 1 11 0-78 8:59 9-37 
Group 4 
Sulphapyridine : 1468 1216 41 211 2°79 14:37 | 17-17 
Group 5 : 
Sulphathiazole 4 75 64 1 10 1:3 13-3 14:6 
Group 6 
Miscellaneous  Sul- 
phonamides : 91 Ge) 1 18 1:1 19-8 20:9 
Group 7 


Serum or Antitoxin 
and rel 


Drugs : 250 72 6 2 2-40 | 28-80 | 31-20 

A. Total (1-7) Cases . | 2223 F737, 67 419 3-01 18-85 | 21-86 
B. Total (3- 6) 

Sulphonamides only 1762 1468 44 250 2°49 14:19 | 16-68 











The figures in the table require little explanation. In respect of fatality rate 
alone the best results were obtained with sulphanilamide. ‘The numbers here 
are unfortunately small as this method of treatment was largely confined to one 
investigational centre. ‘Two points emerge from a study of the Table. First, the 
fatality rate of these cases which received sulphonamides only (16:7 per cent.) 
represents a great improvement on the fatality rate of nearly 52 per cent. in those 
who received serum alone. Second, the cases which received serum or anti-toxin 

~combined with a sulphonamide drug showed a much higher fatality rate (31 per 
cent.) than those who received the drugs alone. It should be emphasised that the 
cases in treatment groups 3, 4, 6 and 7 are well distributed in the years from 
1938-42. No group shows an undue proportion of cases either at the beginning 
or at the end of the epidemic. (Group 5 (sulphathiazole), was, of course, used 
only in 1939 and 1940.) ‘This point may be worth stressing, for if the sulpha- 
pyridine group is analysed in regard to the annual fatality rate, we find that the 
rates in 1939, 1940 and 1941 were 11-40, 16-50 and 17-88 per cent. respectively. 
This suggests that as the epidemic advanced the mortality rose slightly. 





e 


Results 2 


AGE AND SEX 


Table II shows the distribution of the cases and deaths by age and sex. The 
following points emerge from a study of the Table. 

(a) Gases. (i) Sex. Of the total series 55 per cent. were males. This excess 
of males is seen in all but two of the treatment groups, namely, sulphanilamide 
and sulphonamide+serum. ‘The centre which persisted in sulphanilamide 
therapy received a high proportion of the adult female cases occurring in that 
area so that the distribution is artificial. In the group which received sulphona- 
mides+serum there were 49 per cent. males: this difference is not statistically 
significant. 





Per Cent of Total Cases 





i? 


a> AGE’, GROUP... CYEAR Sciam 


HiGect, 


(i) Age. The age distribution in the two sexes follows a similar pattern (Fig. 1). 
Thus the proportions under 5 years of age were : males—40-1 per cent. ; females— 
42:3 percent. In the age group 15-24 years (in which a secondary peak of incidence 
occurs) the proportions were : males, 18-8 per cent. ; females, 16-8 per cent. 
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(b) Deaths. (i) Sex. The following fatality rates were encountered in respect 
of sex :— | 


Male Female Difference S.E.D. 


Potal Series 5" a> oe oe ee 20-6 23 +1-:76 
(P=0-19 

Sulphonamides only . . 17:1 16:3 0-8 - 

Sulphonamides+Serum . 31:8 30°7 Be 2S eae 

Serum only . =. =. . S98 41-4 18-4 +7:14 
(P=0-01 


These figures show that sex has no effect upon the fatality rate, except in these ~ 


cases which received serum only, where the fatality rate in male cases is rather 
higher than among females. __ : 

(ii) Age and Sex. For the sulphonamide-treated group, the mortality by age 
and sex was studied. At no age group was the difference in fatality rate between the 
two sexes statistically significant (a y? test showed y?=6°76, P =0-6, indicating a 
good “‘ fit’ between the distribution of deaths in the two sexes). 

(iii) Age. Since sex has been shown to have no effect upon the mortality the 
fatality rates may be computed for each age group in the combined sexes. These 
figures are shown in Table II and Fig. 2 for the main treatment groups. Clearly, 
age is of great importance in respect of outcome. For all three main treatment 
groups the fatality rate is high under 2 years and remains fairly high up to 
5 years; having fallen sharply it remains low throughout the middle age groups 
to rise again after the age of 35 years. The figures in the Table and in Fig. 2 
suggest a parallelism between the rates obtained with serum alone and those 
obtained with sulphonamides+serum. It was thought that this might be due to 
the latter cases having received inadequate doses of the drugs, so that the effect 
was mainly a serum one. Such a possibility must be entertained, for if the cases 
which survived four days in hospital are allocated to three groups representing 
three grades of dosage of sulphonamide, during the first four days, we find that a 
relatively higher proportion of those who were given combined treatment received 
a low dosage of the drug (Table III). It may further be stated that the age-distribu- 
tion of the different treatment groups is essentially similar ; and that the high 
fatality rate encountered among those who were given the combined treatment 
was not due to any inequality in the age-distribution of the cases. 


TABLE III 


INTENSITY OF DOSAGE WITH SULPHONAMIDES IN CERTAIN ‘TREATMENT GROUPS 


SULPHAPYRIDINE 


SERUM-++ DruG Drucs ALONE ae 

INTENSITY OF DosaGE | ——— | 
Per- | Per- Per- 

No centage 4 centage No. _ | centage 
Low dosage : : : 127 63-2 783 52-0 648 50-2 
Medium dosage : ; 54 26:9 393 26:1 365 28°5 
High dosage’. : . 20 10-0 330 21:9 271 21:2 

Total i DOE 1506 1284 


_ In view of the high fatality rate found in those under the age of 5 years it is 
interesting to compare the results with the three main sulphonamides in this age 
group (Table IV, p. 10). | | | 

It is greatly to be regretted that the numbers of cases treated with sulphanilamide 
and sulphathiazole are so small. For what they are worth, however, the fatality 
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rates for the three drugs and for these given serum + drugs are : sulphanilamide, 
10-93 per cent. (+3-91) ; sulphapyridine, 22-95 per cent. (+1-73) ; sulphathiazole, 
20-6 per cent. (+6:°93); and serum+sulphonamides, 34:5 per cent. (+431). 
The low rate encountered with sulphanilamide is significantly less than any of the 
others ; and the high rate with serum + drugs is significantly higher than any of 
the others. ~ 


TABLE IV 


THE RESULTS OBTAINED IN CASES UNDER 5 YEARS WITH SULPHANILAMIDE, 
SULPHAPYRIDINE, SULPHATHIAZOLE AND SERUM + DRUG 


AGE SULPHANILAMIDE SULPHAPYRIDINE SULPHATHIAZOLE SERUM+ DruG 


GROUP Se eT ee 
Cases.| Deaths | Cases| Deaths | Cases | Deaths | Cases} Deaths 


i | rm | i | | crs | ec | er 











0-1 21 5 230 62 16 6 
Pa 43 Q 363 74 18 1 
0-4 64 7 593 | 136 34 7 
Result s:3--3 Ss 


COMPLICATIONS 


If comparison is to be made between different methods of treatment it is 
essential that the complications be properly classified. The classification shown 
in ‘Table V has the advantage of grouping together those complications which may 
have a similar pathogenesis. 

(a2) In respect of outcome. Both in the total series, and in the group 
given sulphonamides only, there was a higher incidence of complications in those 
who died than in those who recovered. (Total Series : Recoveries, 20-9 per cent. ; 
Deaths, 37:9 per cent. ; Sulphonamide Drugs Only : Recoveries, 19-9 per cent. ; 
Deaths, 35:2 per cent.) Such a finding is in accordance with expectation, for it is 
clear that many of the complications were likely to be of the nature of fatal processes. 

(6) In respect of the different drugs used. 

Consideration of certain particular complications gives the following interesting 
findings :— 


Sulphanlamide Sulphapyridine Sulphathiazole 


%o % % 
(a) Relapse 
Chronicity | 7:0 1-6 1:3 
Hydrocephalus 
(6) Total Central Nervous 18-0 12-2 4-0 
System 
(c) Pneumonia’: *. ~ < 3-9 1-9 13 
(d) Total Infective 15-6 8-3 13 


From the analysis in respect of the fatality rates it has already appeared that 
the best results were obtained with sulphanilamide. Here we find the picture 
reversed : for the incidence of complications is highest with this drug. i 
_ Although the differences are not great it will be noted that all are in the same 
direction. In regard to relapse, etc., the inference certainly is that sulphanilamide 
secures a less permanent and rapid effect than either of the other drugs. The 
fatality rate of 16-7 per cent. in relapse suggests that relapses were dealt with as 
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successfully as primary infections. Perhaps of more immediate importance, how- — 
ever, is the finding that pneumonia occurred more frequently in the group treated 
with sulphanilamide. It will be noted that pneumonia was a complication in 9 
per cent. of the deaths. This is a high rate. The bacterial cause of the pneumonia 
is not known : but it might be expected that in many of them a pneumococcus was 
the responsible organism. The poverty of effect of sulphanilamide against this 
organism might suggest that a sulphonamide with a wider range of activity has 
a value in preventing the occurrence of -what may frequently prove a fatal com- 
plication. 


KResmars = 4. 
ILLNESS PRIOR TO ADMISSION 


The duration of illness before the institution of chemotherapy appears to be of 
secondary importance if the delay has not exceeded one week. In the group of 
cases treated with chemotherapy alone there was actually a greater mortality 
among those admitted in the first few days of the illness than in those admitted 
in the latter part of the first week (Table VI). The greater likelihood of more severe — 
cases being diagnosed at an early stage probably accounts for this, for to a lesser 
degree the same thing is manifest in those cases treated by serum alone and by 
combined serum and chemotherapy. In the chemotherapy group the mortality 
within 24 hours of admission was greatest in those admitted early in the disease. 
It is interesting, however, to note the difference between individual members of 
this group.. Of 1414 * cases treated with sulphapyridine, 39 (2-7 per cent.) died 
within 24 hours of admission, 29 of these having been ill for 3 days or less. Of a 
total of 122 cases treated with sulphanilamide only one (0-8 per cent.) died within 
24 hours of admission, this case being 11 days ill when admitted, while in 72 cases 
where sulphathiazole was used there was again only one death (1-4 per cent.), the 
case on admission having been ill for 5 days. This finding is nevertheless quite 
consistent with our opinion that prompt diagnosis with the early application of 
chemotherapy must always remain of the utmost importance. 


Results: 5 
SWAY -IN HOSPITAG 


Although these results are compiled from the records of a number of hospitals 
with different administrative systems and possibly different standards of fitness for 
discharge of patients, they nevertheless afford a rough measure of the time taken 
to restore a patient to normal. In all hospitals the clinical condition of the patient 
was the deciding factor as to discharge ; in no case was bacteriological proof of 
freedom from infectivity sought. 

Taking the sulphonamide groups as a whole, employment of these substances 
has made a remarkable reduction in the duration of stay in hospital. It will be 
noted that the treatment of apptoximately 70 per cent. of the sulphapyridine and 
miscellaneous sulphonamide groups was completed in 29 days or less and approxi- 
mately 76 and 89 per cent. of the sulphanilamide and sulphathiazole groups in 
the same time. Compared with serum-treated cases, in which the treatment of 
49 per cent. was not terminated in 50 days or over, the therapeutic advantage in 
the sulphonamide group is brought out very clearly. Again compared with 
the sulphonamides the combined serum and chemotherapy results are most dis- 
appointing (‘Table VII, p. 16). 


* This, and subsequent figures in this and the following paragraphs, exclude cases where 
the duration was unstated. 
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The comparative periods of stay in hospital as between the various drugs — 
employed are of some interest. ‘The best results are those obtained by sulphathia- 
zole, the number treated by which, however, is not great. As has been pointed 
out this drug was employed in 1939 and 1940, so it cannot be said that the epidemic — 
was on the wane with a greater proportion of less severe cases. Apart from its 
specific effect possibly the main factor in producing the shortest stay in hospital 
is its relatively lower toxicity, which renders it more tolerable to the patient. Sul- 
phanilamide is the next most favourable drug, this bearing out the good impression 
derived from the case fatality rate previously noted. It has been claimed that 
sulphapyridine is not only a more potent drug in the treatment of cerebro-spinal 
fever, but also exerts a more rapid action than sulphanilamide. This is not borne 
out by these figures which show that approximately 76 per cent. of the sulphanila-, 
mide patients had been discharged at the end of 29 days as compared with 71 per 
cent. of the sulphapyridine patients at the end of that-time. 


TABLE VII 


DURATION OF STAY IN HOSPITAL 





29 Days 
TYPE OF TREATMENT oe ee 30-49 Days 50+ Days 
Serum (or Antitoxin) 
(96 cases) . ‘ ; ; . | 6:2 per cent. | 44-8 per cent. | 49 per cent. 
Sulphanilamide 
~(116 cases) . ; : E . | 75-85 per cent. | 18-97 per cent.| 5-17 per cent. 
Sulphapyridine 
(1216 cases) ; ‘ ; . | 70-55 per cent. | 24-67 per cent.| 4:77 per cent. 
Sulphathiazole 
(64 cases) . : ‘ : . | 89-1 per cent. 7°8 per cent. 3-1 per cent. 


-Miscellaneous Sulphonamides 
(72 cases) . : ; . . | 70°8 per cent. | 13-9 per cent. | 15-3 per cent. 


| | en a 


Combined serum and Chemotherapy 
(172 cases) . : : : . | 36°04 per cent. | 46°52 per cent. | 17:44 per cent. 


21 a 


Results: 6 | 
DOSAGE OF DRUG 


This is perhaps the most difficult subject to analyse satisfactorily. In order to 
permit as accurate a comparison as possible the figures for sulphapyridine alone 
will be used, since only here are the numbers sufficiently large. Further, the cases 
have been divided into five main age groups: -2 years, 2-4 years, 5—9 years, 10- 
14 years and 15 years and over. Finally, the analysis has been based upon two 
selective criteria: first, the total dosage used in the assessment is that given to 
the cases during the first 4 days after admission: and second, the analysis is 
confined to cases which survived 4 days in hospital. (In all groups those who died 
prior to the end of the four-day period would of necessity get less of the drugs 
than those who survived ; this would obviously add to the mortality in the lower 
dosage group.) These cases have, therefore, been divided into three or more 
groups according to whether or not they received amounts of drug less than, equal 
to, or in excess of, that suggested by Banks (1939). The results of this analysis are 
given in Table VIII. The ‘Table shows that all who died within 24 hours of admission 
received small amounts of the drug : in the under 2 years and 2-4 years age groups 
no less than 6 and 9 per cent. respectively of the cases died within 24 hours o 


16 | 


96'S 

€Le-v1 

€6L:¢ 
¥8C1 
89r1 


1830,], 


puerin 

















OS-S £6 H1-Z €8-S 
61S-Z1 ZO | S-€ 27-91 
ELb-Z 0 0 £6-€ 

78S L6 O+l Ste 

L+9 86 +I LO 

(+04) (S£-0) 

0 a 0 0 0 0 

7:2 <= 0 0 0 S 

0 = 0 0 0 0 

16 a 8Z as a! S€ 

£6 oe SE tal $1 LE 

(+S€) ($Z7-0) 

0 as 0 @ 0 0 

60-6 #4 0. 0 £1 9-€1 

9£:0 3 0 0 0 At 

61t ei el ZI 8E 9S 

ZEl a a 4: Ib 99 

(+0€) (07-0) 
6-4 Bo ¢ 9-6 a4 
LS-61 = 8-6 S-LT 6L-¢7Z 
7°S VI 0 0 60:6 
781 og 8b zs 78 
O£7 I Is LS 121 
. | (+02) (St-0) 
1L°8 ame Lt 60-6 
OF-6T ae S-9 OL:71 
87Z-€ AK4 0 0 
OLE am : 6S 171 
99€ z z9 971 
(+$1) 
eed gett, +0r | OF-SE | SE-OE | OE-SZ | Sz-OZ | OZ-ST | SI-OT 


-qng 








SAWNWVHUL) NI ADVSOC(]I—SAVG 4} LSI NI NAAID ANIGIVAdVHdATING JO LNNONY 


KINO dows) ANIGIMAdVHd1NG 
SdNOUL) ADY NIVLYAD LY ANVSOG AO LOadSTa NI SLTASAY 


SO a SAI? i SS ne EE a 





a9 ¢é 


shep fp 1a3je 
*sIy $7 19952 
"sIy $7 Jopun AjqyeyOJA, 9dejUIdIIg 
skep } SUIAIAINS Sased 

1830, .—sesed 


ce 6¢ 



































° . aL ST 
sAep p Joqye - 
*sIU $7 Joye gs 
ery ¥¢ Open AqeyIOYY 93v}UIIIIg 
skep $ SUIATAINS Sased 
[eso ]—sasey | rI-Ol 
skep $ Joqje us a | 
‘sIy $72 Jaqye (73 “c 
‘sIy $7 IopuN Ajyy[eyOJA, 93vj}UIIIOg 
skep $ SUTAIAINS Sosed 
[210 .—sasey | * ° 6-S 
sAep + royye. se ad mn 
‘sry $Z Jaqye ‘6 a3 Soe 
*sIy $7 Jopun Aqy]e oJ, o3vjUI0IIg 
sXep } SUTATAINS sased 
[@10,[.—sosea) 
> PIC 
$S-LL shep + J9}je «s 
86°87 SIMEVC ApAge :: i 
89-¢ | “SIy $7 JopuN AqI[eIIOJA, adeIUIIIEg 
O£L sXep } SUIATAINS Sased 
9LI [e10 [—sesey | ° 7 Jepug 
Ore SuvwaX NI 
‘ dnOuy) AY 
/ 





admission. If only those cases who survived 4 days are considered, some curious 
discrepancies are encountered. For, although in the age group under 2 years 
there is a decline in the fatality rate as the dosage increases, such a clear associa- 
tion between dosage and outcome is not seen in the other age groups. In the cases 
between 2 and 4 years the lowest fatality rate was encountered in those who 
received the smallest amount of drug ; while in those over the age of 15 years the 
lowest fatality rate was encountered in those who received medium dosage. It is 
difficult to account for these variations, for the total number of cases in each dose 
subdivision is reasonably large: it would have been expected that errors due to 
chance distribution would have been eliminated. 

In none of the other treatment groups is the number large enough to permit ~ 
such minute subdivision. It has already been pointed out that the cases which 
received combined treatment with serum and sulphonamides were given a slightly 
lower dosage of the drugs. 

We fully realise that the method of analysis adopted, entailing the selection of 
a particular group of cases, namely, those who survived a period of days in hospital, 
is open to criticism. Nevertheless, it does secure a series of cases which are wholly 
comparable in respect of the amount of drug which they were given during this 
period. Without a much more full analysis of the records it is only possible to 
draw the broad conclusion that a time has not yet been reached when it is possible 
to be dogmatic in regard to the optimum dosage. The figures in the Table 
indeed suggest that in this series the optimum doses for the different age groups are 
somewhat in excess of those prescribed by Banks ; they show, further, that rather 
more than half of the cases received a dosage in the first four days equal to or greater 
than that which he has advocated. ‘The high fatality rate encountered in this 
Scottish series, compared with that reported by Banks, can scarcely be ascribed 
to inadequacy of dosage, and suggests either that the series contains a greater pro- 
portion of fulminant cases, or that the disease, as seen in Scotland, during the 
epidemic period, was of a more virulent nature than that encountered in the South 
of England. 


DISCUSSION 


It is clear from the results tabulated that the introduction of the sulphonamide | 
group of drugs has caused a marked reduction in the mortality from cerebro-spinal 
fever. ‘The discussion of these results may best be centred round four main points. 


(a) Effect of Age. 


Clearly, age remains of great importance in the prognosis of this disease : the 
main mortality now falls on those under the age of 2 years and over the age of 
35 years. This finding itself is of some importance for it shows that the problem 
of the treatment of cerebro-spinal fever is not yet completely solved. It may be 
argued that the inhibitory effect of the sulphonamide drugs upon the meningo- 
coccus is not likely to be dependent upon the age of the patient. Such a contention — 
would suggest that there must be some factor in the disease-process at these ages 
which prevents the complete success of chemotherapy. It may be noted that in 
pneumonia too a relative lack of success with sulphonamides has been found in the 
older age groups (Anderson, 1943). ‘There is apparently a factor involved in 
effective chemotherapy quite apart from the mere exhibition of the drug. 


(b) The Effect of Different Methods of Treatment. 


There are practically no clinical therapeutic trials of the sulphonamides which — 
permit a comparison between the effects of the different drugs. For such a com- 
parison to be accurate it is essential that the drugs be administered during the same _ 
period of time to cases of a disease chosen by some method, such as an alternating 
one. The figures in the present report are no more accurate in this respect than 
are others: clearly an undue proportion of the cases received one drug only— 
namely, sulphapyridine. So far as the fatality rates and the rapidity of cure as 
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judged by length of stay in hospital are concerned, sulphanilamide not only is no 
less effective than the other two, but even produces better results. We would not 
be prepared, on the strength of the present evidence, to rank the drugs in any 
“order of preference’: but we would go so far as to assert that the results 
certainly do not indicate that either sulphapyridine or sulphathiazole is a more 
“ active’ drug than sulphanilamide in this disease. In only one respect do we 
see an advantage in using either of the former drugs, namely, in the possibly prophy- 
lactic effect in regard to the occurrence of pneumonia. 

The failure of the combination of sulphonamides and specific serums or anti- 


‘toxins must (like age) be regarded as an important finding. ‘Theoretically one 


would at least have expected the results to be as good as those obtained with the 
drugs alone. It has already been pointed out that, on the average, the dose of 
drug which this group obtained was slightly less than that of the sulphonamides- 
only group. It might also be suggested that this method of treatment was used for 
particularly severe cases. Against this is the finding that the number of deaths 
within 24 hours of admission was not appreciably high in this treatment group. 
We are tempted to conclude that combined treatment was in fact less effective ; 
and to suggest as a possible cause that the serum (which in the main was given 
intrathecally) may have produced an aseptic irritation of the meninges which 
lowered their resistance. In the light of the findings in the present study we would 
advise that combined treatment should not be given. 


(c) The Incidence of Complications. 


The complicated case rate is high. This might well be expected in a disease 
of such known severity: especially since the chance of recovery has so much 
improved that cases may now live long enough to develop complications which 
were previously not frequently encountered. Even although the incidence of 
relapse is low its occurrence must always be held in mind; rise of temperature 
in convalescence should be an indication for lumbar puncture in order that treat- 
ment may be immediately restarted. Little can be said in regard to the permanence 
of the paralytic complications for, in most of the centres, follow-up studies were not 
conducted. In a proportion of the cases, however, the nerve lesion had cleared 
up before dismissal from hospital. The infective processes which developed 
were of a varied nature. Some of them, it may be surmised, were due to cross 
infection with different pathogenic organisms. ‘The occurrence of such complica- 
tions forms, as we have said, a reasonable argument for advising the administration 
of a sulphonamide with a wider range than sulphanilamide. 


(d) The Dose of the Drugs. 


The present analysis in regard to this question must be regarded as not entirely 
adequate. It does suggest that much remains to be discovered before a dogmatic 
statement can be made. It seems reasonable to say that, since the low fatality rate 
would not have occurred without the administration of a sulphonamide drug, a 
certain amount of those drugs must be introduced. On the basis of experimental 
work it would seem that a higher dosage is likely to be more beneficial than a 
lower one. But the present examination does not suggest a direct correlation 
between the amount of drug given during the first 4 days, and the final outcome, 
in those cases who survived 4 days. The question demands further study. 


SUMMARY 


1. The natural behaviour of cerebro-spinal fever in Scotland during the last forty 
years is briefly discussed. 

2. ‘The records of 2223 cases of this disease occurring in Scotland between 1936 
and 1941 are analysed in respect of the method of specific treatment employed 
(none, serum alone, sulphanilamide, sulphapyridine, sulphathiazole, miscellane- 
ous sulphonamide drugs and sulphonamides + serum or antitoxin), the age and 
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sex, the duration in days of illness prior to admission, the duration in 1 days 0 
stay in hospital and the occurrence of complications. ra 
3. The use of the sulphonamide drugs has caused a reduction in the fatality rate 
to 16:7 per cent. | 
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4. Mortality is closely associated with age, the maximal rates being found cade 
2 years and over 35 years. 

5. A comparison between the three main sulphonamide drugs (sulphanilamide, 
sulphapyridine and sulphathiazole) does not suggest that any one pos- 
sesses clear advantages over the other. 


6. Although a wide variety of complications was encountered no single complica- 
tion was observed with great frequency. ‘The importance of pneumonia as a 
cause of death is emphasised.: } 

7. The present analysis does not permit a dogmatic statement in respect of the 
optimum amount of drug which should be employed. - 

8. With the sulphonamide drugs between 70 and 80 per cent. of the cases are 
clinically cured within a period of 4 weeks. 


9. Although the sulphonamides seem equally effective when given during any 
part of the first week of illness, institution of treatment should nevertheless be 





prompt. 
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